Very few studies have investigated the use of data-driven learning (DDL) in the beginner-level EFL classroom, and few or no studies have compared the use of paper-based, computer-based and combined approaches. This paper reports on the results of a three-year comparative case study of computer-based, paperbased, and combined computer-and paper-based DDL using a parallel corpus for beginner-level university students. Students followed guided tasks on a worksheet to inductively understand target grammar patterns, had an explicit confirmation or correction of their hypotheses, and did follow up practice. The DDL exercises were done on a bilingual concordancer using newspaper corpus. It was demonstrated that each DDL approach can be effective for improving grammar basics such as understanding and producing noun phrases. Pre-and post-tests showed students made significant gains using all three approaches, and there does not appear to be any significant difference in effectiveness among the three approaches.
written texts in various ways, and this has changed how people understand, teach, and learn language. For example, using a computer and representative corpus, it is possible to determine the most common word in a language, the top 100 or 10,000 most common words, which words appear often together, or what grammatical features are prevalent in particular registers (such as casual conversation or academic writing). In addition to research into language, corpora can be used in resource development. The Collins COBUILD Dictionary, for example, is based on a 2.5 billion-word corpus from globally sourced newspapers, magazines, websites, radio programs and conversations. It provides contextualized definitions so learners can see the definitions, as well as how words are used, what words are often used together, and how frequently these words are used (see "Collins COBUILD," 2012) . Another resource, the Longman Grammar of Spoken and Written English, is based on the analysis of a 40 millionword corpus and provides an in-depth description of grammar and how it is used in four registers: academic prose, conversation, fiction, and news reporting (Biber, Johansson, Leech, Conrad, & Finegan, 1999) .
Additionally, corpora can be used to teach translation and for second language acquisition.
Using a software tool called a concordancer, it is possible to explore a corpus of authentic language to observe patterns and make inductive hypotheses about grammatical rules and usage. This is student-centered, discovery-based learning. It contrasts with a traditional L2 classroom setting, which is teacher-centered and where the lessons are explicit (explained) rather than implicit (discovered) and the language data used is limited to whatever is available in the provided textbook or audio / video tape.
Computer-Based Versus Paper-Based Versus Combined Data-Driven Learning (DDL)
Generally, DDL refers to computer-based corpus exercises. A computer-based approach means the student is directly interfacing with a computer, corpus, and concordancing tool. It is student-centered and student-controlled, the data is limitless, and learning is inductive with the student as researcher (Gavioli, 2001) . A paper-based approach means students are looking at printed concordance lines on paper, not on computer screens. In other words, someone (the teacher) has already done the searches and is providing the resulting concordance lines for students to examine. The tasks are more readily understood and time-efficient, and do not require student-accessed computers (Boulton, 2010) . While there have been many studies looking at the distinct advantages of each, there are few studies comparing computer-and paper-based approaches (Boulton, 2010) and no known studies investigating a combined approach.
DDL for EFL Beginners
Using DDL or corpus-based exercises in the second-language classroom is not new (Aston, 2001; Hunston, 2002; O'Keefe, McCarthy, & Carter, 2007; Sinclair, 2004) ; however, although the potential for L2 applications using corpora is widely recognized, empirical studies investigating classroom benefits are still limited (Johansson, 2009 ). According to Boulton (2008a) , only 4 out of 50 empirical DDL studies surveyed were conducted with beginner or low-proficiency-level students; he further suggested that "current research encourages the belief that DDL is only useful for advanced learners in a computer laboratory" (Boulton, 2008b) . There are several reasons for this. First, concordance lines in only the target language can overwhelm beginner-level students (Tono, 2003) . Second, with literally millions of words, it is difficult for learners to know where to begin and what to look for (Tribble, 1997) . Third, because many languages have various exceptions to grammatical rules, understanding concordance lines and finding patterns can be challenging (Oghigian & Chujo, 2010) . Finally, some students (and teachers) have difficulty using the hardware and / or software (Boulton, 2010) and in some regions, computers for classroom use are not available, and free, easy-to-use concordance tools are not readily available (Chujo & Oghigian, 2008) .
To address these issues and investigate the use of DDL with less advanced learners, Chujo and Oghigian (2008) developed and tested a grammar-based syllabus: a series of guided worksheets for pairwork-based tasks with a parallel Japanese-English corpus, and a four-step teaching procedure. Using parallel corpora, they demonstrated that DDL can be effectively used with beginner-level classes. The first language (in this case, Japanese) in the parallel corpora permits comprehension of the target-language concordance lines at a glance; students can therefore focus on grammatical structures. By using a series of specific tasks in a worksheet, students can be directed to a particular grammar pattern and, working in pairs, can support each other. Having the teacher provide an explicit explanation of the grammar pattern after students have analyzed the concordance lines allows them to check their hypotheses and reinforces the powerful discovery aspect of learning. Edited paper-based concordance lines can be used to streamline the data, remove confusing exceptions, and address the issues of a lack of or difficulty with direct use of a computer (Chujo & Oghigian, 2008) . Regarding the availability of concordance tools, in this study, a new, free, web-based bilingual concordancer, WebParaNews, was used (previously released as AntWebConc-Bilingual) (Anthony, Chujo & Oghigian, 2011) . This is described in more detail below.
A Case Study Using Three DDL Approaches in the EFL Classroom
Computer-Based, Paper-Based and Combined DDL for Beginner-Level Students The purpose of this study is to report on the results of computer-based DDL, paper-based DDL, and a combination of both computer-and paper-based DDL for beginner-level university students learning grammar basics. This study is built on the successes of earlier case studies and looks specifically at comparing computer-based, paper-based, and combined concordancing. The efficacy of the syllabus, materials, and teaching procedure has been established in previous studies; thus, the focus of this study is to determine which approach is most effective, and in particular, whether or not having direct contact with a computer is necessary to achieve learning, as measured by student gains in pre-and post-tests. To begin this section, the study is described. Next, the results are presented and then discussed to clarify the learning effect of these approaches. Finally, implications for L2 classrooms are discussed.
Background of the Study
Participants. The participants were three groups of engineering students at a Japanese university in 2009, 2010, and 2011 . DDL classes for all groups met weekly for 90 minutes in a CALL (computer-assisted language learning) classroom for one semester. Each group had 22 first-year beginner-level students. The average TOEIC Bridge test score for each group was 69 out of 100 for Group 1 in 2009, 73 out of 100 for Group 2 in 2010, and 67 out of 100 for Group 3 in 2011. These scores are equivalent to a TOEIC score range of 300-350. The majority of students are Japanese males and were 19 years old at the time of participation.
Corpus. The corpus chosen for this study was a parallel Japanese-English Daily Yomiuri newspaper corpus (Utiyama & Isahara, 2003) . Because people or issues in Japan are often referenced, the content in the concordance lines is generally familiar to students. In addition, the non-technical vocabulary featured in this corpus is a target for this level of university study.
Concordancing Tool. Until recently, one of the few available tools has been ParaConc, a commercial CD-ROM-based software developed for researchers. This tool was used both with Group 1 in 2009 and by the teacher who created the paper-based DDL for Group 2 in 2010.
(As of 2012, the cost of a two-year, 15-user site license was US$750 ["Concordancers and corpora," n.d.].) Although ParaConc proved to be a useful tool, Group 1 students using it in 2009 reported that it took time to adjust the settings for each use, sometimes kanji (Japanese characters) in the concordance were garbled, and it could only be accessed in class per the licensing agreement. Additionally, because ParaConc was designed for researchers, the interface takes time to learn and is not necessarily geared toward student use. Thus, for Group 3 students, WebParaNews, a more user-friendly version of AntWebConc-Bilingual including a Daily Yomiuri newspaper corpus was used. WebParaNews is built on a standard Model-ViewController (MVC) framework which works much like a Google search and can be viewed with a standard browser (e.g., Internet Explorer, Firefox, Chrome, Safari, and Opera). There are no initial settings, so searches can be done immediately. It is free, and because it is web-based, can be accessed from home as well as the classroom (WebParaNews, 2012).
The DDL Syllabus
In Japan, students and employees typically take the Test of English for International Communication (TOEIC) to measure English proficiency. The DDL syllabus used in this case study was based on research findings from Chujo (2003) , who analyzed the vocabulary in retired TOEIC tests and secondary school textbooks used in Japan and created a vocabulary list addressing the gap. In a later study, Uchibori, Chujo, and Hasegawa (2006) identified grammatical structures found in TOEIC tests and secondary school textbooks. They found that secondary-level texts lacked noun phrases (NPs) and verb phrases, which are prevalent in TOEIC tests. Phrases are an integral element of English; thus, the DDL study was designed to teach NPs.
The DDL syllabus used in this study is shown in Table 1 . It started with lexical-based concepts, such as identifying word classes and derivations, and progressed to various types of NPs, e.g., determiner + adjective + noun (this + business + meeting) or determiner + noun + to-infinitive (the + decision + to hire). Students used the vocabulary taught in each previous vocabulary lesson as the DDL search terms in the subsequent lesson. Thus, vocabulary was always taught first and was spiraled through the curriculum. The vocabulary was also grouped by topic, such as business, personnel, travel, time, and daily life. 
Teaching Procedures
All groups followed the same syllabus and the same four-step teaching procedure. The same teacher (the first author) taught all three groups. Pairs of students explored specific grammatical structures recurring in the corpus. In
Step 1, students studied vocabulary with a CALL program. In
Step 2, they each had a worksheet with a list of very specific tasks. All groups explored six DDL tasks; however, Group 1 used computer-based DDL, Group 2 used paper-based DDL, and Group 3 used a combination. In
Step 3, the teacher provided an explicit explanation of the grammar point or NP, so students could confirm or correct the hypotheses they had made through the inductive DDL tasks. Finally, in
Step 4, they practiced the items and consolidated the learning for homework.
The Three DDL Approaches Group 1(2009): Computer-based concordancing. Students typed a search term into a computer using the ParaConc software, examined the results, and then wrote down an answer on the worksheet. They inductively noticed a pattern and then thought of a hypothesis. A computer screenshot of concordance lines using ParaConc is shown in Figure 1 , and a sample inductive DDL task for an NP (Det + Adj + N + PP) is shown in Table 2 . In this example, students typed in a * opportunity for (the asterisk indicates a wildcard), looked at the concordance lines, and filled in the missing adjectives for the supplied phrase, which were good, great, new, and unique. Group 2 (2010): Paper-based concordancing. The Group 2 students used paper-based DDL to follow exactly the same classroom procedure. However, they looked at concordance screenshots printed onto a worksheet, and they did not interact with the computer program. The concordance lines were in color and were from the same parallel Japanese-English newspaper corpus. In the sample task shown in Figure 2 , students were first asked to circle the head noun and underline the NP containing the word lawyer, including pre-and postmodifiers. In the second task, they looked at various pre-modifier superlative adjectives for the head noun country and prepositional phrase post-modifiers, e.g., in + place-name. The Japanese translation in the second task was omitted to allow more space for student answers on the handouts. Group 3 (2011): Combined paper-and computer-based concordancing. The Group 3 students used a combination of paper-based tasks and computer-based tasks. Instead of the standalone ParaConc, this group used the new online concordancer, WebParaNews. In the exercise shown in Figure 3 , students typed in the string lawyer *ing and observed the NP structures for the head noun lawyer involving present participles. They filled in the blanks in the exercise, similar to those in Table 2 . This group was given two more web-based exercises and three paper-based tasks, such as those shown in Figure 2 . 
Data Collection
Students in each of the three groups were given a pre-test at the beginning of the semester and a post-test at the end. There were 60 questions categorized into four groups: identifying an NP using high frequency words (HFW), identifying an NP using more complex TOEIC-level vocabulary (Chujo, 2003) , producing an NP with HFW vocabulary, and understanding a TOEIC-type NP. Figure 4 . Although the tests employed some of the vocabulary used in the course, the focus was not on vocabulary, but on whether or not students could identify and produce the target grammar, in this case, NPs. The same test was used for both the pre-test and post-test, although the order of the questions was changed to protect assessment validity. Since research has indicated that, due to the time interval between tests and because students are not given the correct answers at any time, using the same test should not impact the end results (Takahashi, Suzuki, & Takefuta, 2003 ). Using open-ended comment questions, feedback was collected from Group 3 students about the combined DDL, asking which they preferred (computer-based, paper-based, or combined) and why. 
Results and Discussion Results from the Pre-and Post-Tests
The results for the NP pre-and post-tests are shown in Table 3 . Each test score is shown as a percentage. The score differences between the four types of NP questions were examined and a paired t-test to each pre-and post-test score for the three DDL approaches was applied. There was a significant increase in all types of NP questions in the three varying approaches with a difference significant at the 1% or 5% level. The results clearly show that the students made significant gains with all three DDL approaches. Although the students in 2011 changed from Paraconc to WebParaNews, it is believed that because the syllabus, type of tasks, teaching procedure, corpus, and assessments remained the same, the results are comparable. To confirm this assumption, this variable was measured in a subsequent study (Chujo, Oghigian, & Nishigaki, 2012) . Note. * p < .05 ** p < .01
Next, the pre-and post-test score differences among the three different DDL approaches were examined. To determine if the gains were significantly different from each other, a two-way ANOVA with repeated measures on one factor was performed. The results in Table 4 show that the DDL exercise effect represented by the pre-and post-test scores is highly significant, as in Table 3 , with a p-value less than 0.001 (F (1, 63) = 141.1, p < .001). On the other hand, there is no significant difference between the three DDL exercises factor (F (2, 63) = 0.905, ns). There is no significant interaction between DDL approach type and test scores. These results indicate that students showed significant gains with all three DDL approaches, which means all three DDL approaches were effective for teaching the four types of noun phrases shown in Figure 4 . However, there is no real difference among the three DDL approaches from which the post-test scores are drawn. This implies that paper-based DDL could be as effective as the other two DDL approaches; therefore, teachers and students can have some confidence that computers are not an essential element for DDL. This is particularly good news for school communities that do not have access to classroom-based computers or computer labs. Note. **** p < .001
Student Feedback
Although similar feedback was collected in 2009 and 2010 from Groups 1 and 2, respectively, feedback from the Group 3 students was of particular interest because they were the only group to use both computer-and paper-based approaches (three paper-based tasks and three websearch tasks in each DDL lesson). In their responses, 32% of Group 3 students indicated they preferred paper-only because they did not like to search by themselves and they liked writing on paper. On the other hand, 32% of students preferred web-search tasks only, because they could also learn about computer searches. Finally, 36% of students preferred having both paper-and web-searches, since they recognized the advantages of both approaches and combining these enabled them to learn effectively, save time, and vary the work. Since roughly one-third of students stated a preference for each approach, it cannot be said that a majority of students showed a strong preference for one over the others; however, it is safe to say that combined DDL, which has the advantages of both approaches, addresses a variety of students' learning styles and preferences.
Implications for L2 Classrooms
The findings in this study suggest that, with careful guidance (i.e., a teacher-tested worksheet) and supervision, both computer-based and paper-based corpus exercises are equally effective. Clearly, a combination meets the needs of a greater variety of learning styles. Paper-based concordance lines can be edited to remove confusing exceptions, shorten the number of examples, and ensure students are looking at the correct pattern. Paper-based exercises also save a great deal of time, since students are not doing the searches, are not distracted by the computer, do not require hardware or software troubleshooting, and are not unsure about whether or not they are finding the correct data. Alternatively, once students become more proficient with concordancing, they often enjoy using this powerful resource to explore words or structures they are curious about. Asking students to work in pairs has also been beneficial since they are able to negotiate and agree on hypotheses they are forming based on what they are seeing. At a minimum, pairwork eliminates the single silent student who sits at a blank computer or worksheet not understanding what to do.
These findings also suggest that teachers can use paper-based corpus exercises to teach grammar basics in schools without computers. Although few pre-made corpus-based materials are currently available, it is inevitable that more will be published in the coming years as DDL continues to make inroads in L2 acquisition. Paper-based exercises do require, however, that the teacher or material developer have access to a corpus and concordancing tool to produce them. Until pre-made resources are available, there can be lengthy preparation time involved. This might be minimized by following sample tasks in previously published studies discussed in this paper. For more information on sample tasks, issues to consider, and resources, see Oghigian and Chujo (2010) .
The case study presented also supports the contention that a bilingual concordancer is important to use at the beginner level. Low proficiency students tend to be much more relaxed when they have quick and easy access to the translation (Chujo & Oghigian, 2008) . They can check the translation and then focus on the structure of the grammar, instead of struggling with the meaning and structure of the concordance line. As noted in the Literature Review, beginner-level students have difficulty coping with monolingual concordance lines. Trying to show them a computer, new software, a new type of task, a new grammar structure, and new vocabulary can be overwhelming for them. For this reason, the bilingual translation helps, as does easing students into the concept of DDL with paper-based concordancing. Once students understand the idea of the task, the transition to a computer tends to be smoother. In fact, as students gradually become accustomed to using DDL and learn to focus just on the grammar structure, they tend to look at the translation less and less.
Limitations of the Study
The participants in this study were engineering students, and it is not known whether this had an impact on their interest or skill in using DDL. Certainly there are numerous studies on L2 DDL (some of which are cited in the Literature Review) in which DDL is used with a variety of first-language students, target languages, and student backgrounds. No studies that look at student majors as a variable of the efficacy of DDL were found in the literature, however. Additionally, researchers in DDL are often the classroom teachers, and it is not known if or to what extent this may impact outcomes.
It should also be noted that one potential problem with using DDL is that students are often more comfortable studying about a language rather than producing a language. With DDL, the student becomes the researcher and explores the language in a very powerful and motivating way; however, it is essential that production be included so students apply what they are learning to written or spoken constructions.
Conclusion
At the beginner level, DDL has shown to be effective in teaching basic grammar such as NPs, confirming earlier studies (Chujo & Oghigian, 2008; Chujo, Anthony, & Oghigian, 2009; Oghigian & Chujo, 2010) . Regarding the comparison of paper-based DDL, computer-based DDL, and combined DDL, the results of this study indicate that there does not appear to be any significant difference in effectiveness among the three approaches. Students showed significant gains with all three approaches, and all three clearly have distinct advantages. Since these inductive corpus-based approaches basically involve the same cognitive processes (e.g., noticing, hypothesis formation, and hypothesis testing), teachers can choose the approach best suited for students with regard to class time, learning styles and preferences, and student interest in exploring beyond classroom-defined parameters. In regard to this final point, to date, there has been a need for freeware open-access parallel concordance tools that are designed for use by students and are accessible anytime and anywhere. Such a tool, WebParaNews, has been developed by the authors of this paper and has been tested in the classroom with positive results.
